NK cell-mediated antibody-dependent cellular cytotoxicity is enhanced by tamoxifen in HER2/neu non-amplified, but not HER2/neu-amplified, breast cancer cells.
Tumor-targeting antibodies have been successful in the treatment of various types of cancers. Antibodies engage the immune system with their Fc, stimulating immune cell effector function. In the clinic, FcγRIIIa polymorphisms with higher affinity for the Fc of antibodies were shown to improve response rates and overall survival. Efforts have been made to modify the Fc to enhance affinity to Fc receptors and thereby improve effector function. An alternative for improving immune effector function may be to increase the level of tumor antigen expression. In this study, tamoxifen was used to increase HER2/neu protein level to determine whether increased tumor antigen expression could enhance NK cell-mediated antibody-dependent cytotoxicity (ADCC). Tamoxifen was found to increase HER2/neu 1.5-fold to threefold in breast cancer cell lines that were HER2/neu non-amplified. Using flow cytometry to simultaneously evaluate NK cell degranulation and tumor cell death, the increase in HER2/neu enhanced NK cell-mediated ADCC. However, in cells that had HER2/neu gene amplification and estrogen receptor expression, tamoxifen elevated HER2/neu but failed to improve NK cell function. The quantity of HER2/neu on the tumor cell surface was approximately double that of the number of Fc receptors found on NK cells. This appears to reflect a ceiling at which increasing antigen expression fails to improve NK cell effector function. This has clinical implications as trying to increase antigen expression to enhance NK cell function may be useful for patients with antigen-low tumors, but not in those whose tumors have gene amplification or high levels of antigen expression.